SUMMARY The postnatal rate of head growth in 63 infants of less than 34 weeks' gestation was examined retrospectively, together with that of 7 other infants of between 34 and 40 weeks' gestation who had severe respiratory illnesses. From the serial measurements of head circumference the timing of maximum velocity of postnatal head growth was examined and related to the infant's gestational age, nutrition, and respiratory illness during the neonatal period. Within this group of infants the longer the gestation the earlier maximum head growth velocity occurred. For infants of similar gestational ages the presence of a severe respiratory problem was associated with a delay in the time of maximum head growth. Differences in caloric intake during the first week of life did not seem to affect significantly the timing of maximum head growth velocity.
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The human brain grows most rapidly during the perinatal period (Dobbing and Sands, 1973) . It has been well documented that the increase in occipitofrontal head circumference (OFC) correlates well with the growth of the intracranial volume and of the brain during infancy and childhood (Bray et al., 1969; Winick and Rosso, 1969; Buda et al., 1975) .
Although charts of OFC growth of term infants are available, this is not so for preterm infants. Among the few studies of head growth of preterm infants, O'Neill's (1961) is one of the earliest. Until recently the head growth of preterm infants has not been clearly differentiated from that of term infants (Sher and Brown, 1975a) .
Variations in food intake and body temperature of the preterm infant have been reported to affect the speed of head growth (Davies and Davis, 1970; Glass et al., 1975) . Infants with the idiopathic respiratory distress syndrome and/or those who required prolonged intravenous feeding have shown retarded head growth during the neonatal period (Sher and Brown, 1975b) .
On the other hand, my studies have shown differences in velocity curves of OFC growth in term and preterm infants who were otherwise appropriate weight for dates (AFD) (Fujimura and Seryu, 1977 This study examines the effects of gestational age at birth, postnatal nutrition, and respiratory illness on the timing of maximum head growth velocity.
Patients and methods
The infants were cared for in the Special Care Baby Unit, John Radcliffe Hospital, between 1972 and 1973 . All preterm or sick newborns were first fed 2 to 3 hours after birth unless intravenous glucose administration was indicated (Davies et al., 1972) . Environmental temperature was controlled according to the guidelines proposed by Hey and Katz (1970 Postnatal change of the shape of skull in low birthweight infants has been considered as a possible source of error for the estimation of velocity. The difference between real and corrected OFC during the first year was reported to be approximately 10 mm at the most (Baum and Searls, 1971) , which is in the order of 102mm for the daily velocity value and can be neglected for the purposes of this study. Student's 't' test was used for assessment of significance of difference in group comparisons.
Results
Infants of less than 34 weeks' gestation were divided into three groups according to the length of oxygen therapy after birth (Table 1) . Infants in group A had at most transient respiratory distress. In groups B and C the proportion with respiratory distress, as diagnosed by accepted criteria (Davies et al., 1972) , was 94% and 90%, respectively. The proportion of infants requiring assisted ventilation was larger in group C, indicating the severity of respiratory illness in this group. The groups differed in gestational age, birthweight, and OFC at birth but were similar in sex ratio. Group D will be discussed at the end of the results.
Taking groups A, B, and C as a whole there was no correlation between the absolute growth of OFC during the first month of life and the gestational age at birth (Fig. 2, r=0 01 ). The timing of maximum velocity of head growth in the three groups of infants is given in Table 2 . It was significantly earlier in group A than in groups B and C (P <0-001). A significant inverse correlation was found between the timing of maximum velocity of head growth and gestational age (Fig. 3 , r=0 *50, P <0 01). Excluding the infants of less than 29 weeks' gestation, the gestational ages of the three groups were not different, whereas significant differences of the timing of maximum velocity were shown between groups A-B and A-C (Table 3) . The effect of caloric intake on the timing of maximum velocity was also examined in infants of less than 34 weeks of gestation. During the first week of life the caloric intake of group C was significantly lower than that of groups A and B (Table 4 , Fig. 3 Timing of maximum velocity of OFC growth plotted against gestational age at birth. P <0 -01), but thereafter was similar. Fig. 4 shows the relationship between caloric intake during the first week after birth and the timing of maximum head growth velocity. Infants in groups A and B had similar caloric intakes and also similar gestational ages but showed a difference in the timing of maximum head growth velocity (P <0-001). Infants in groups B and C had different caloric intakes (P <0-01) and different gestational ages (P <0 -001) but similar timing of maximum head growth velocity. These observations suggest that the duration of oxygen therapy has more effect on the timing of maximum head growth velocity than the caloric intake in the first week after birth. It may be relevant that 80 % of the infants in group C were fed with expressed breast milk during the first 2 weeks after birth compared with 11 % of the infants of group B.
The relationship between the timing of maximum growth velocity of OFC and that of body weight is shown in Fig. 5 . The timing of the maximum body weight growth was delayed compared with that of head growth, the correlation being significant (P <0-01).
Infants in group D with severe respiratory problems but later gestational age (Table 1) timing of maximum head growth compared with the infants in group A (P <0-001) who were born at earlier gestation but had at most transient respiratory distress ( (Table 3 ). This method can be used to study the effect of illness and treatment on head growth.
Respiratory distress delayed the timing of maximum head growth velocity irrespective of the gestational age. The caloric intake was the same throughout the newborn period in groups A and B, so that the respiratory illness was the most likely cause of the delay in group B. Infants between 34 and 40 weeks' gestation without respiratory distress may be expected to achieve maximum head growth velocity within 2 weeks of birth (Fujimura and Seryu, 1977) . Infants of this gestation suffering from severe respiratory distress showed marked delay in the timing of maximum head growth velocity. Hypoxia may cause this delay. It is difficult now to differentiate the effect of hypoxia on the brain growth from other factors such as the metabolic derangement associated with respiratory distress. It has been reported that in 5-week-old rats there was significant reduction in weight, protein, and DNA content in the cerebellum after exposure to 12 % oxygen during the first week of life (Cheek et al., 1969) , though protein restriction did not have any effect on the growth of cerebellum.
There was a positive correlation between the attainment of maximum velocity of body weight on the one hand and OFC on the other. Maximum velocity of head growth was achieved earlier than that of body weight. In individual cases it was difficult to predict the timing of maximum head growth from the timing of maximum body weight growth or vice versa.
The human brain grows most rapidly during the perinatal period and therefore pathological conditions occurring at this time would be more likely to damage the development and function of the brain at this rather than at any other time. The delay of the timing of the maximum head growth velocity may be assumed to be a temporary failure of brain growth. The significance of this delay on future development remains to be examined.
The method used in this study was found to be simple and accurate for estimating the velocity curve and the timing of maximum velocity of head growth. 
